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Nghién ctru gbc

NGHIEN CU’U XAC BINH CAC HQ'P CHAT CO HOAT TiNH
SINH HQC CUA DICH TRICH LY TRA VO CAM SANH
(Citrus nobilis) TRONG DIEU KIEN in vitro

Ping Chi Thién>*, Nguyé&n Hiru Thanh?

L Trung tam Uhg dung tién bg Khoa hoc va Cong nghé Can Tho
) 2 Trwong Pai hoc An Giang, Pai hoc Quac gia Thanh pho Ho Chi Minh
TOM TAT
Muc tiéu: Xac dinh cac hop chat cé hoat tinh sinh hoc trong tra dwoc lam tir vé cam
sanh (Citrus nobilis) tréng tai Can Tho, Viét Nam théng qua viéc danh gia hoat tinh khang
oxy hoa, chéng viém va &rc ché enzyme a-amylase cua dich trich ly tra vé cam sanh.
Phwong phap: Tra dwoc dinh tinh mét s6 hop chat cé hoat tinh sinh hoc va dinh lwong
polyphenol tdng sé, flavonoid tdng sé. Kha ndng khang oxy hoa dwoc xac dinh bang hiéu
suét bat gbc tw do thong qua phan trng véi DPPH va ABTS cung vé&i nang lwe khiv sat
(FRAP). Kha nang chdng viém in vitro dwoc khao sat théng qua hoat dong trc ché sy
bién tinh protein. X&c dinh tac dung (rc ché déi véi enzyme a-amylase béi dich trich ly
tra thdng qua phan &rng mau cua iod-tinh bét.
Két qua: Phan tich chi ra c6 sw hién dién clia cac hop chat cé hoat tinh sinh hoc trong
dich trich ly tra vé cam sanh bao gébm alkaloid, flavonoid, phenolic, saponin, terpenoid va
tannin. Ham lwong polyphenol va flavonoid téng sé 1an lwot 1a 16,03+1,22 mg GAE/g
dich trich ly tra va 35,67+1,18 mg QE/g dich trich ly tra. Hoat tinh khang oxy héa duoc
xac dinh bang phwong phap DPPH, ABTS va FRAP cho thay gia tri ICso 1an lwot 1a
244,70+2,78 pug/mL, 319,66+2,88 pug/mL va 228,75+2,69 pg/mL. Hon nira, dich trich ly
tra cling thé hién hoat tinh chéng viém trong diéu kién in vitro tét, v&i gia tri ICso la
469,79+3,16 pug/mL. Ngoai ra, dich trich ly tra cling thé hién kha nang trc ché enzyme a-
amylase trong diéu kién in vitro v&i gia tri ICso & 1105,26+1,32 pg/mL.
Két luan: Tra vd cam sanh chtra rat nhiéu hop chét cé hoat tinh sinh hoc quan trong c6
loi cho strc khde con nguwdi, ching van ton tai khi ché bién vé cam sanh thanh tra va
dich trich ly trd vé cam sanh ciing thé hién cac hoat tinh sinh hoc. V& cam sanh c6 thé
duwoc st dung cho nganh céng nghiép thwe phdm nhdm nang cao gia tri cho cam sanh.
Tir khod: khang oxy hoé, chéng viém, (rc ché a-amylase, tra vé cam sanh, hop chét c6
hoat tinh sinh hoc.

DETERMINATION OF BIOREACTIVE COMPOUNDS IN THE
CITRUS PEEL TEA EXTRACT (Citrus nobilis)

ABSTRACT

Aims: To determine the bioreactive compounds in tea made from the peel of
Citrus nobilis grown in Can Tho, Viet Nam through assessing antioxidant, anti-
inflammatory activities, and a-amylase enzyme inhibition of C. nobilis peel tea.

Methods: The peel of Citrus nobilis tea was qualitatively analyzed for certain

bioactive compounds and quantitatively for total polyphenols and total
flavonoids. Antioxidant activity was determined by free radical scavenging
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efficiency through reactions with DPPH and ABTS, along with ferric reducing
antioxidant power (FRAP). In vitro anti-inflammatory activity was investigated
through protein denaturation inhibition. Inhibition of a-amylase enzyme was
assessed by the peel of Citrus nobilis tea extract through the iod-starch color
reaction.

Results: Results showed that there are the presence of bioactive compounds in
the Citrus nobilis peel tea extract, including alkaloids, flavonoids, phenolics,
saponins, terpenoids, and tannins. The total polyphenol and total flavonoid
content were 16.03+1.22 mg GAE/g peel of Citrus nobilis tea extract and
35.67+1.18 mg QE/g peel of the Citrus nobilis tea extract, respectively.
Antioxidant activity determined by DPPH, ABTS, and FRAP methods showed
ICs0 values of 244.70+£2.78 pg/mL, 319.66+2.88 pg/mL, and 228.754+2.69 pg/mL,
respectively. Furthermore, the peel of the Citrus nobilis tea extract also exhibited
significant in vitro anti-inflammatory activity, with an 1Cso value of 469.79+3.16
pg/mL. Additionally, the the Citrus nobilis tea extract demonstrated a-amylase
enzyme inhibition in vitro with an 1Csp value of 1105.26+1.32 pg/mL.

Conclusion: Citrus nobilis peel tea contains many important bioactive
compounds beneficial to human health, which remain intact when processing the
peel into tea. The Citrus nobilis peel extract also exhibits biological activities. The
peel of Citrus nobilis can be used in the food industry to enhance the value of
Citrus nobilis.

Key words: a-amylase inhibitory, antioxidant, anti-inflammatory, bioactive
compounds, Citrus nobilis peel tea.

I. PAT VAN PE

Cam sanh (Citrus nobilis) la mot
trong nhitng loai cay c6 mai chu yéu duoc
str dung 1am nudc ép tuoi hoic san xuat
d6 ubng dong hop. Ngoai viéc sir dung
phan mai thi phan vo qua chiém khoang
20-30% khéi lwong cuia qua cam va la phu
pham chinh tir qua trinh ché bién cua loai
qua nay. Vo cam sanh mac du it dugc st
dung nhung ching c6 chaa nhiéu hop
chét c6 hoat tinh sinh hoc, c6 loi cho stc
khoe con ngudi nhu tinh dau, flavonoid,
polyphenol. Vo cam sanh Viét Nam chu
yéu bao gom tinh dau nam trong 16p vo
ngoai giong nhu céc loai trai cdy c6 mdi
khac thugc chi Citrus: limonene, pinene,
B-myrcene, y-terpinene,... va dac biét la
thymol, o-cymene, caryophyllene, trans-
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a-bergamotene, caryophyllene oxide [1-
4]. Bén canh do, con chua cac sac t6
thudc nhom flavonoid. Co ciu thanh phan
flavonoid cua vé cam chi yéu gom
hesperidin, hesperetin, naringin,
tangeretin va nobiletin [7].

V6 cam, quyt chta mot ngudn
polyphenol quy gia da dugc nhiéu Cong
bd cho thay rang chlng c6 tac dung chéng
su tang duong huyét [8]. Flavonoid cua
ho cam quyt bao gdm hesperidin,
neohesperidin va naringin duoc chiét
Xuat tir phan vo xanh va vo trang da thé
hién tac dung chdng su ting duong huyét
& té bao HepG2 [9]. Theo Li et al. [10] vo
cam, quyt thé hién nhiéu hoat tinh sinh
hoc nhu khang oxy hoa, chéng viém,
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chéng ung thu, chéng huyét khéi, ha
huyét ap, tri dai thdo dudong va cac dac
tinh chéng xo vira dong mach. Phu pham
tir vo qua cam c6 thé 1a mot ngudn cung
cap cac hop chat polyphenols, vi ching
chtra nhiéu flavonoid va polyphenol tu
nhién cao hon so v4i cac phan an duoc
[11].

Ché bién tra tai loc tr vo cam sanh
(Citrus reticulata) nham nang cao gia tri
sir dung caa ngudn phu pham quan trong
nay véi uu diém dé s dung va bao quan
[12]. Tuy c6 cac cong trinh nghién ciu vé

thanh phan héa hoc va qué trinh chiét xuat
vo cam sanh cua Viét Nam [1-6] va cam
sanh trén thé gisi [13-17], van chua cb
nhiéu céng bd vé hoat tinh sinh hoc tur
dich tra vo cam duoc nghién ctru. Do do6,
viéc xac dinh ham luong céc hop chét c6
tinh sinh hoc (polyphenol téng, flavonoid
téng) va danh gia kha ning khang oxy
hoa, chéng viém, uc ché enzyme cua dich
trich ly trd vo cam sanh duoc céng bé mo
ra mot huéng khai thac phu pham nang
cao gia tri cua kinh té tuin hoan trong san
xuat Cam sanh.

II. PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Cam sanh duoc thu mua tai vuon
tréng thuéc quan Cai Rang, thanh phd
Can Tho. Trai cam duogc thu hoach co
kich ¢& tuong ddi dong déu, nguyén ven
va khong bi sdu bénh. Cam duogc thu héi
trong budi sang va xir ly trong ngay. Phan
Vo Nngodi cua qua dugc tach dé lam tra
[12]. Cac phan con lai coa trai duoc st
dung cho nghién cau khéc.

Nghién ciru dugc thuc hién tir thang
03 dén thang 06 nam 2024 tai Phong thi
nghiém Hoat chét sinh hoc thuéc Trung
tam Ung dung tién bo Khoa hoc va Cong
nghé Can Tho trén cac thiét bi nhu: tu siy
(Memmert, Buc), may ly tam (Labnet,
USA), may do quang phd hap thy UV-
VIS (Thermo Scientific, USA), may cd

quay chan khéng (MRC, Israel) va cac
thiét bi khac.

Cac loai hoa chat sir dung bao gom:
gallic acid, quercetin, thuéc thir Folin -
Ciocalteu (Sigma Aldrich, buc), 2,2-
diphenyl-1-picrylhydrazyl (DPPH)
(Tokyo Chemical Industry, Nhat Ban),
2,2'-Azinobis(3-ethylbenzothiazoline-6-
sulfonic acid) diammonium salt (ABTS)
(Sigma Aldrich, buc), 2,4,6 tripyridyl-s-
triazine (TPTZ) (Sigma Aldrich, Dtc),
ethanol tuyét dbi (Cemaco, Viét Nam),
Na2CO3, K25,05, NaNO», FeCI3, AlCl3
(Xilong Scientific, Trung Qudc), albumin
huyét thanh bd (BSA) (Himedia, An D),
enzyme oa-amylase (Cool Chemical,
Trung Quéc) va mot sb hoa chat khac.

2.2. Phwong phap ché bién tra tir vé cam sanh va dich trich ly tir tra vé cam

sanh

Tra vo cam sanh duoc chuan bi theo
quy trinh dugc mo ta boi Nguyen Van
Mudi [12]. Vo cam tuoi (gdm ca phan
xanh va phan trang vai ty 1¢ 1:1), duoc cat
l4t trung binh 1-2 mm, chan trong nudéc
s0i (100°C, 120 giay) va lam nguoi nhanh
bang nudc lanh. Ngam mudi dé loai bo
chat gay dang (ty 1& vo cam/NaCl 10%
(w/v) 1a 1/5, ngdm trong 30 phat). Tiép
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tuc ngam trong dung dich CaClz 1% (w/v)
trong 30 phut, sau d6 xa lai bang nudc
sach. Mau sau khi ngadm xa déng duoc
chuyén qua thiét bi siy ddi luu ¢ nhiét do
50+2°C, @6 am sau khi siy con 60% truéc
khi chuyén qua sao dé lam kho, tao san
phdm tra. Qua trinh sao kho dugc tién
hanh & nhiét 6 120+£2°C dén khi do am
giam con 8%, dao tron lam nguoi trudc
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khi chuyén sang nghién, dong géi tao tra
tai loc.

Trich ly dich tra: Mau tra sau khi sao
kho sé dugc xay min thanh bot. Bot ;ré
dugc cho vao trong tdi vai va ngam dam

trong ethanol 96%. Mau duoc ngam 3 lan,
mdi lan ngdm khoang 24 gio, dich trich ly
tir cac 1an ngam dwoc gom lai, tién hanh
cd quay chan khéng & 40°C dé loai dung
moi va thu nhan dich trich ly.

2.3. Phan tich dinh tinh mét s6 hop chit tw nhién c6 hoat tinh sinh hec cia dich

trich ly tra vé cam sanh

Phuong phap dinh tinh dwa vao cac
phan trmg mau dugc thuc hién theo mé ta

trong Bang 1 [18]. Cac loai dich trich ly
duoc thuc hién 6 nong @ 100 mg/mL.

Bang 1. Phirong phdp dinh tinh mét s6 hop chdt ¢6 hoat tinh sinh hoc

Hop chit  Cach tién hanh Hién tuong quan sat
Alkaloid 0,5 mL mau + 3-4 giot thuéc thir Wagner Mau nau do6
Flavonoid 0,5 mL mau + 3-4 giot NaOH 1% Maiu vang dén do cam
Phenolic 0,5 mL mau + 3-4 giot FeCl3 10% Tta mau xanh den hodc do
cam
saponin 05 ML mau + 5 mL nudc cit + 3-4 giot Bot tring bén van con sau
P ethanol 99%, Iic manh va d& yén 15 phit  khi dé yén 15 phat
Terpenoid 0,5 mL mau + 1 mL CHCI; + 2-3 giot Mau do dam, xanh, xanh
H2S04 ¢4 tim
Tannin 0,5 mL mau + 5 giot Gelatin 1% Két tua bong tring

2.4. Phan tich ham lwong polyphenol tong

Ham lugng polyphenol tong duoc xac
dinh theo phuong phap Folin-Ciocalteu
v6i mot s6 diéu chinh [19]. Cho 0,1 mL
dung dich mau phan ung véi 1,5 mL
thuéc thir Folin — Ciocalteu 10% va dé
yén trong 5 phut. Sau d6, 4 mL Na>CO3
20% duoc thém vao va 4,4 mL nudc cit
dé diéu chinh thé tich cudi cuing 12 10 mL.

Hdn hop duoc gitr trong bong ti 30 phut.
Do hap thu duoc do & budc séng 738 nm.
Ham luong polyphenol tong sé dugc tinh
dwa vao dudng chuin cua gallic acid &
ddy ndéng do tir 10-100 pg/mL va dugc
biéu thi bang miligam twong dwong gallic
acid/g.

2.5. Phén tich ham lrong flavonoids tong

Ham luong flavonoid tong s6 ¢6 trong
dich trich ly dugc xac dinh theo phuong
phép cua Bag et al. [20] c6 hi¢éu chinh.
HGt 1000 pL dung dich mau c6 nong do
1 mg/mL vao éng nghiém tiép tuc thém
vao 1000 puL nuéc cit va 200 pL dung
dich NaNO, 5% dé yén trong 5 phdt.
Thém tiép vao hdn hop dung dich 200 pL
AICl3 10% dé yén trong 6 phut. Sau d6
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2000 uL NaOH 1 M dugc thém vao dung
dich va tiép tuc thém vao 600 pL nudc cat
dé thé tich cudi trong dng nghiém c6 duoc
1a 5 mL. Sau d6 cac mau duoc tién hanh
do & budc séng 510 nm. Dua vao két qua
OD va duong chuan véi quercetin (ndng
d6 tir 10 d&én 100 pg/mL) dé tinh todn ham
lwong flavonoid tong cé trong dich trich.
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2.6. Khao sat hoat tinh khang oxy hoa in vitro
2.6.1. Phan tich hoat tinh trung hoa géc tw do 1,1-Diphenyl-2-picrylhydrazyl (DPPH)

Hoat tinh khir géc tu do DPPH dugc
xac dinh theo mé ta cua Ye et al. [21] cé
hiéu chinh. H3n hop phan ang gom 200
L dich trich & cac nong do khac nhau
duoc tron véi 1 mL DPPH 0,1 mM va lac

déu. Han hop phan tng duoc u trong tdi
30°C trong thoi gian 30 phut. Do hap thu
do & budc soéng 517 nm. Acid ascorbic
duoc sir dung lam d6i chimg duong.

2.6.2. Phan tich hiéu qud trung hoa géoc tw do ABTS*

Kha nang khang oxy héa ABTS™
duoc tién hanh theo phwong phap cua
Nenadis et al. [22] c6 hiéu chinh. Dya
trén nguyén tic khi cho cac chit khang
oxy héa vao dung dich ABTS™" khir ion
ABTS™ thanh ABTS, dung dich s& mat
mau xanh. Thudc thir ABTS duoc chuan

2.6.3. Phdn tich néing luc khir sdt FRAP

Kha niang khir sit FRAP duogc thyuc
hién theo phuong phap cua Benzie &
Strain [23] d& dugc Rufino et al. [24] diéu
chinh. Nguyén tic ciia phuong phap nay
dua trén viéc giam phuac hop ferric-
tripyridyltriazin. Thuéc tha FRAP bao
gom 300 mmol/L dung dich acetate
buffer, pH 3,6; 10 mmol/L TPTZ (2,4,6-

bi bang céach tron 2,0 mL dung dich
ABTS 7 mM va 2,0 mL dung dich
potassium persulfate 2,45 mM. Thu
nghiém duoc tién hanh bang cach cho 10
uL dung dich mau vao (990 pL) géc tu
do ABTS™". Tién hanh tron déu mau trong
6 phut, 46 hap thu do & budc séng 734 nm.

tripyridyl-s-triazine) trong 40 mmol/L
HCI; 20 mmol/L FeCls. U thuéc thir &
37°C trong 30 phat. Dung dich FRAP
(980 uL) va 20 uL dung dich mau dugc
tron véi nhau. U mau trong diéu kién toi
& 37°C trong 30 phut. Mat d6 quang dugc
xac dinh ¢ budc song 593 nm.

2.7. Khao sat hoat tinh chéng viém in vitro

Kha niang chdng viém duoc khao sét
thong qua hoat dong uc ché sy bién tinh
protein theo phuong phap cua Shah et al.
[25] c0 hiéu chinh. Dich trich ly dugc hoa
tan trong dimethyl sulfoxide (DMSO) 5%
va pha lodng vo&i dung dich dém
phosphate (0,2 M; pH = 7,4). Hon hop
phan ung gém 1 mL dich trich ly (¢ cac
nong d6: 0, 50, 100, 200, 400 va 800

ug/mL) duoc tron véi 1 mL dung dich
BSA 5%. Sau d6, hon hop duoc i ¢ 27°C
trong 15 phat. Sy bién tinh protein duoc
gay ra bang cach giir hdn hop phan tng ¢
60°C trong 10 phut. Sau khi lam mét, tién
hanh do mat d6 quang tai budc song 660
nm. Diclofenac dugc st dung nhu dbi
ching duong.

2.8. Khao sat kha niing tc ché enzyme a-amylase in vitro

Kha nang tc ché su thuy phan tinh bot
cua enzyme a-amylase boi dich trich ly
dugc thuc hién theo phuong phap cua Bai
Thi Xuan Trang va cs. [26] c6 diéu chinh.

Hon hop phan @ng gom 50 uL dung dich
dém phosphate (0,2 M, pH = 7,0) vai 50
pL dich trich ly va 50 pL enzyme a-
amylase (3 U/mL) dugc dem u ¢ nhiét do
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37°C trong 5 phut. Sau do, 50 uL tinh bot
(2 mg/mL) dugc cho vao hdn hop trén va
tiép tuc u 37°C trong 15 phat. Tiép theo,
200 pL dung dich HCI dam dac dugc
thém vao dé ngirng phan wng. Cubi cuing,
300 pL dung dich thudce thir iod 1% duoc

2.9. Phan tich théng ké

Sé6 liéu thi nghiém khao sat duoc thyuc
hién 1ap lai 3 lan. St dyng phan mém
Microsof Excel dé xir ly sb lieu thé, tinh
c4c s lieu thong ké nhu gia tri trung binh.

I11. KET QUA

thém vao dé nhan biét luong tinh bt con
du sau phan ng dua trén phan trng mau
xanh dic trung. Hon hop trén duoc do do
hap thu quang phé caa phirc hop tinh bot-
iod & budc song 660 nm. Acarbose dugc
st dung nhu d6i chimg duong.

Sir dung phan mém Statgraphics dé phan
tich phuong sai (ANOVA) va kiém dinh
LSD cac trung binh nghiém thic.

3.1. Két qua dinh tinh mét sé hep chat tw nhién cé hoat tinh sinh hec trong dich

trich ly tra vé cam sanh

Sy hién dién cua cac nhém hop chét
tu nhién cé hoat tinh sinh hoc trong dich

trich ly tra vo cam sanh dugc liét ké trong

Bang 2.

Bang 2. Két qud dinh tinh cac hop chdt tu nhién cé trong dich trich ly tra vé cam sanh

Hop chat

Alkaloid Flavonoid Phenolic

Saponin  Terpenoid Tannin

Hiéndién + + +

+ + +

“+7:coswhiéndién va “-”

: khong c6 su hién dién

Hinh 1. Két qua dinh tinh (A) alkaloid, (B) flavonoid, (C) phenolic, (D) saponin, (E)
terpenoid va (F) tannin. Theo thi tu cac ong tir trai sang phdi 1a 1: Mdu doi ching;

2: Mau djch trich ly + thuac thez.

Dua vao ket qua bang 2 cho thay su
hién dién caa tat ca cac hop chat duoc thu
nghiém bao gdm alkaloid, flavonoid,

phenolic, saponin, terpenoid va tanin vai
cac phan img mau déc trung cho tung loai
hop chat.
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3.2. Két qua dinh lrgng polyphenol téng sé va flavonoid téng sé trong dich trich

ly tra vé cam sanh

Trong s cac hop chit thuc vat cd hoat
tinh khang oxy héa va chéng lao héa duoc
tim thay trong cac loai trai cay cd mdi
thuoc ho Rutaceae thi polyphenol va
flavonoid 1a cac hop chét thtr cap duoc

cong bd c6 ham luong déng ké [27]. Két
qua phan tich ham lugng polyphenol tong
s6 va flavonoid tong s6 cua dich trich ly
duoc trinh bay ¢ Bang 3.

Bang 3. Ham lwong c&c hop chdt c6 hogat tinh sinh hoc trong tra vé cam sanh

Thanh phan

Ham lugng

Polyphenol tong sé

Flavonoid tong s6

16,03+1,22 mg GAE/qg dich trich ly

35,67+1,18 mg QE/g dich trich ly

3.3. Két qua khang oxy hoa cuaa dich trich ly tra vé cam sanh

Kha nang khang oxy hoéa cua dich
trich ly tra vo cam sanh dugc danh gia dua
trén kha nang kiém soat cac goc tu do
chira oxy hoat dong (ABTS™), chira nito
hoat dong (DPPH) va céc ion kim loai

chuyén tiép (FRAP). Két qua danh gia
hoat tinh khang oxy héa cua dich trich ly
tra vo cam sanh dugc trinh bay trong
Bang 4.

Bang 4. Khd ndng khdng oxy héa cua dich trich ly tra vé cam sanh bang cdc phwong

phap khac nhau
Phuong phap ICs0 (g/mL)
Tra vo cam sanh Vitamin C
DPPH 244,70°+2 78 16,85°+0,07
ABTS 319,66%+2,88 40,34%+1,22
FRAP 228,75°+2,69 23,09°+0,05

*Cac chir cai khac nhau trong ciing mét cét thé hién su khac biét ¢é y nghia thong ké (p< 0,05)

Két qua trinh bay ¢ Bang 4 cho thay
dich trich tra vo cam sanh c6 kha nang
khang oxy hoa véi giatri ICso [6n hon 220
pg/mL. Gi tri ICso cua dich trich ly tra
V6 cam sanh cao hon déng ké so véi ddi
ching duong Vitamin C. Vitamin C can
tir 16,85 — 40,34 pg/mL dé thé hién kha
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ning trung hoa 50% gdc tu do tly theo
phuong phap, trong khi d6 dich trich tra
vo cam sanh tir 228 — 319 pg/mL. So voi
vitamin C, dich trich ly tra vo cam sanh
c6 hoat tinh khang oxy héa thap hon déng
Ké.
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3.4. Két qua chéng viém cia dich trich ly tra vé cam sanh

Hoat tinh chdng viém cua dich trich ly  kha ning trc ché sy bién tinh protein cua
tra vo cam sanh dugc khédo sat dua trén dich trich ly tra vé cam sanh dugc trinh
hoat déng tc ché sy bién tinh protein  bay trong Bang 5.
albumin huyét thanh bo (BSA). Két qua

Bang 5. Hi¢u suat irc ché sy bién tinh protein cua dich trich ly tra vo cam sanh

Nong do dich trich ly  Hiéu suét &rc ché sy bién tinh BSA (%)

(ng/mL) Dich trich ly tra vo cam sanh  Diclofenac
0 - -

50 9,84+2 81 12,269+2 48
100 18,65%+3,35 24,97°+1,73
200 29,76°+3,38 47,78+1,44
400 46,70°+3,53 89,39%+1,24
800 74,56%+2 04 -

ICs0 (ug/mL) 469,79+3,16 213,61+1,85

*Céc chir céi khac nhau trong cling mét cét thé hién sie khac biét c6 ¥ nghia thong ké (p<0,05),
“-” khong xdc dinh

Kha ning trc ché sy bién tinh protein  cang cao hay hoat tinh chéng viém cua
ctia dich trich ly tra vo cam sanh ty 16 mAau thar cang manh. Dbi voi protein
thuan Vo1 nbng do, tang tir 9,844+2,81% & huyét thanh bo, gia tri ICso cia dich trich
nong d6 50 pg/mL 1én 74,56+2,04% & ly tra vo cam sanh va diclofenac lan luot
nong do 800 pg/mL. Kha ning chdng 1a 469,79+3,16 pg/mL va 213,61+1,85
viém cia dich trich ly duoc so sanh véi  pg/mL. Tir két qua nghién ctru cho théy,
chit chudn diclofenac dwa vao nong d6  dich trich ly tra vé cam sanh c6 kha nang
dich trich ly hoac chat chuan trc ché dugc  trc ché sy bién tinh albumin huyét thanh
50% sy bién tinh protein. Gia tri ICso cang  bo thap hon diclofenac khoang 2,2 1an.
thap, kha niang trc ché su bién tinh protein

3.5. Két qua tic ché enzyme a-amylase caa dich trich ly tra vé cam sanh

1200

Gia tri IC;, (ng/mL)
D [e)] (0] 8
o o o o
o o o o

N
o
o

0 ]

Acarbose Tra vé cam sanh

Hinh 2. Kha nang ikc ché 50% enzyme a-amylase ciia dich trich ly tra vé cam sanh

*Gid tri ICso cang cao cho kha ndng ikc ché enzyme cdng thap
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Mot vai nghién ciru cho thiy dudng
huyét sau bita an duoc kiém soat bang
cach trc ché enzyme thuy phan tinh bot va
hép thu glucose nhu enzyme a-amylase
va a-glucosidase [23]. Tac dung ha duong
huyét in vitro nhim @c ché enzyme a-
amylase cua dich trich ly tra vé cam sanh
da duoc danh gia, két qua duoc trinh bay
o Hinh 2.

Kha ning trc ché a-amylase dugc tinh
dua vao sy chénh I¢ch luong tinh bot ban
dau va luong tinh bot con lai sau phan tng

IV. BAN LUAN

Két qua dinh tinh cac nhém hop chét
tu nhién da xac dinh 6 nhém hop chat co
hoat tinh sinh hoc khac nhau trong tra vo
cam sanh tai Can Tho, Viét Nam. Két qua
nay pht hop voi cac cong bd trude day
khi x4c dinh so bd cac hop chat thuc vat
phd bién trong chi Citrus [1-6, 13-17, 28-
32]. Tuy nhién, van c6 sy khac nhau vé
két qua dinh tinh so véi cac nghién ciu
khéc [5, 14]. Piéu nay dugc cho la do qué
trinh chiét xuét sir dung cac loai dung mai
khac nhau dan dén thu nhan cac hop chat
khéac nhau. Kha nang nhan dién cac hop
chat bi anh hudng rat nhiéu boi tinh chat
cua dung mdi chiét xuat (phu thudc vao
d6 phan cuc cua chang). Ngoai ra, su
khac biét vé& thanh phan héa hoc cua cac
hop chat c6 trong vo cam c6 the 1a do sy
khac biét vé cac yeu t6 di truyén gitra cac
glong va loai, cac yéu t6 moi truong nhu
dat trong, phuong phap canh tac, giai
doan truong thanh hozc diéu kién thoi tiét
[33]. Alkaloid dugc cong b 1a nhém chit
c6 hoat tinh chéng viém, khang virus,
khang ung thu va khang khuan [34].
Saponin ciing dugc ghi nhan la lam giam
su hap thu glucose va muc cholesterol
trong mau [28]. Ngoai ra, tannin dugc
phat hién c6 tac dung wc ché hoat dong
cua cac enzyme tiéu hoa hoac ngan ngtra
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thity phan dé danh gia mirc d6 thay phan
cua a-amylase. Lugng tinh bdt con lai sau
phan tng cang nhiéu thi kha niang trc ché
o-amylase cang manh. Két qua ICso (ndng
d6 dich trich ly c6 kha ning e ché 50%)
cta dich trich ly tra vo cam sanh cho thay
mau c6 kha ning wc ché enzyme o-
amylase v&i gia tri ICso la 1105,26+1,32
ng/mL cao hon chit chuén acarbose 13
166,33+1,24 pug/mL. So véi chat chuan
acarbose, tac dung tc ché enzyme a-
amylase cua dich trich tra vo cam sanh
van thap hon rat nhiéu.

qua trinh stress oxy hoa [35]. Hon nira, vo
trai cdy c6 mai chua nhiéu hop chat c6
hoat tinh sinh hoc bao gom cac hop chét
phenolic (flavonoid, acid phenolic va
coumarin) [36], terpenoid (limonoid va
carotenoids) [37]. Pentamethoxyflavone,
mot chat thusc nhém flavonoid, chiém
khoang 10,66% ham luong c6 trong tinh
dau vo qua cam sanh duoc trong tai An
Giang duoc céng bd bai Pham Thi Kim
Phuong [3]. Nhiing hop chit nay déu c6
kha nang chong béo phi, chdng déi thao
duong, khang ung thu, chdng viém loét,
chéng mat tri nhé, khang khuan, khang
nam va khéng virus [38, 39]. Nghién ciru
cua Pham Thi Kim Phuong va cs. [1] cho
thiy ham lugng thymol, mot chat thuoc
nhom terpenoid, chiém khoang 54,5%
trong thanh phan tinh dau cua vo qua cam
sanh dugc trong tai Pong Thép.
Limonene, mot chit thuoc nhém
monoterpene, duoc tim thay trong tinh
dau vo qua cam Citrus sinensis duoc
trdng tai Bén Tre c6 ham luwong rat cao
(98,34%) [2]. Tuong tu, trong nghién ciu
ctia Duyen et al. [4] cho thay thanh phan
limonene 1a chu yéu (chiém 90,42%)
trong tinh dau vé qua cam sanh trong tai
Can Tho. Cac chat nay c6 nhiéu tac dung
sinh hoc manh nhu khang ung thu, chng
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di ung, khang khuan va khang oxy hoa
[40].

Travo cam sanh trong nghién cau nay
c6 ham luong polyphenol tong va ham
luong flavonoid tong cao. Két qua phan
tich nay phu hgp véi nghién ciru cua Luu
Minh Chau va cs. [5] khi tién hanh khao
sat trén céc gibng cam sanh (Citrus
nobilis) trong tai Bén Tre, Tién Giang va
Tra Vinh, két qua ghi nhan ham luong
polyphenol tong trong dich chiét vo qua
dao dong trong khoang 18,80 - 22,96 mg
GAE/g dich trich ly; ham luong flavonoid
tong dao dong trong khoang 20,56 - 54,83
mg QE/g dich trich ly. Trong khi do, ham
luong polyphenol va flavonoid trong cac
cong bd khac cé su khac biét so voi
nghién ciru cua ching téi. Nghién ciru cua
Mai Thanh Thai va cs. [6] khi tién hanh
khao sat vo qua cam sanh (Citrus nobilis
L. Osbeck) & cac nhoém khac nhau trong
tai Vinh Long, két qua cho thay ham
lugng polyphenol tong caa 4 mau vo cam
nam trong khoang tir 5,32 - 7,83 mg
GAE/g CKNL. Vé ham lugng flavonoid
t6ng, gi tri ndy trong 4 mau vo cam dao
dong tir 18,78 dén 26,63 mg QE/100 g
CKNL. Nghién ctu ctaa Chen et al. [41]
khi tién hanh d4nh gia hoat tinh khang
oxy hoa va chéng viém cua vo cam Citrus
reticulata, két qua da xac dinh ham lugng
polyphenol tong dao dong tir 42 - 51,8 mg
GAE/qg dich trich ly, ddng thoi ghi nhan
ham luong flavonoid tong dao dong tir 14
- 31,9 mg QE/g dich trich ly. Ghasemi et
al. [42] khi tién hanh khao sét trén vo cua
13 giong cam quyt thudc chi Citrus cong
b rang ham lwong polyphenol téng dao
dong tr 104,2 - 223,2 mg GAE/g bt va
ham luwong flavonoid tong dao dong tir
0,3 - 31,1 mg QE/g bot. Hiri et al. [15] da
cong bo thanh phan va ham luong
flavonoid tong (2,685+0,062 /100 g
trong Iuwgng khd) co trong vo cam Citrus
sinensis, trong d6 ¢6 2 nhom chét chi yéu
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la  flavanone va polymethoxylated
flavones. Flavanone chiém 93,22% ham

luong bao gdm 6 chat: eriocitrin,
narirutin, naringin, hesperidin,
neohesperidin, didymine.

Polymethoxylated flavones chiém 6,78%
ham lugng bao gom 4 chat: sinensetin,
tangeretin, nobiletin va
hexamethoxyflavone. Cac nghién cuu
trén da xur Iy mau bang cach say dong kho
va bao quan lanh [15, 41, 42]. Trong khi
d6, mau trong nghién cau nay lai duoc
say kho va chiét xuat bang ethanol. Piéu
nay cd thé dan dén sy ton that ham luong
polyphenol va flavonoid c6 trong vo cam
sanh do sy that thoat mot s6 hop chat dé
bay hoi duoc gay ra boi nhiét nhu tinh
dau.

Hoat tinh khang oxy héa cua thuc vat
chu yéu dugc dong gop boi cac hop chit
O hoat tinh sinh hoc chua trong ching.
Cu thé, kha ning khang oxy héa ctia dich
trich ly trd vo cam sanh trong co ché loai
bo céc gbc ty do cia DPPH, ABTS va kha
nang khtr sat FRAP phu thuoc theo néng
do dich trich ly (Bang 4) va ham lugng
cac hop chét tu nhién da khao sat (Bang
3). Két qua nghién cau cho thay, dich
trich ly s& htru kha nang khang oxy hoéa
chinh la nho vao su hién dién caa cac hop
chat ty nhién, ma chii yéu la polyphenol
va flavonoid da duoc xac dinh ¢ trén. Kha
nang oxy héa khir cho phép cac hop chat
polyphenol va flavonoid hoat dong nhu
mot chat khir cung cip hydro va lam
nging hoat dong cua cac goc oxy tu do
[43, 44]. Két qua nay cao hon so VvOi
nghién ctru ctia Luu Minh Chau va cs. [5]
khi danh gia hoat dong chdng oxy héa
trén céc gidng cam sanh (Citrus nobilis)
trong tai Bén Tre, Tién Giang va Tra Vinh,
két qua ghi nhan gia tri I1Cso (theo phuong
phédp DPPH) cua dich chiét cac vo qua
dao dong trong khoang 2.431,2 - 3.813,7
ug/mL. Su khéc biét trong hoat dong
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chéng oxy hoa c6 thé duoc gay ra do céc
yéu t6 di truyén, diéu kién khi hau, canh
tac, giai doan trudng thanh hoac qua trinh
bao quan sau thu hoach [45]. Bén canh do,
su tuong tac gitra cac polyphenol trong vo
ciia mdi gidng cam c6 thé thuc day cac
hiéu ung hiép dong trong hoat dong
chéng oxy hoéa, trong do su tuong tic
manh giita cac thanh phan polyphenol co
thé dan dén hiéu tng khtr goc tu do tét
hon [46]. Moosavy et al. [29] cong bd
rang kha ning khang oxy héa manh cua
vo cam chanh thugc chi Citrus dugc phan
tich c6 lién quan dén su hién dién cua hop
chat monoterpene, dac biét 1a limonene
va y-terpinene c6 trong tinh dau vé qua.
Ngoai ra, nghién ctiru cua Hsouna et al.
[30] cho ring su hién dién cua cac chat
1,8-cineol, o-pinene, B-pinene va
limonene c6 trong tinh dau vo chanh
Citrus limon cd thé hoat dong nhu cac tac
nhan thu don géc tu do hiéu qua. Véi mot
dich chiét duoc trich ly tir thuc vat, hiéu
qua tc ché 50% céc goc tu do nam trong
khoang 200-300 pg/mL chi duoc xem
nhu ¢ hiéu qua e ché & muc trung binh
[47].

Mbi tuong quan tich cuc gita ham
lwong polyphenol va flavonoid trong
chiét xuat thyuc vat va hoat tinh khang oxy
hoa ciing dugc quan sat thiy trong cac
nghién cau khéc [44]. Dixon et al. [48]
ching minh rang cac chat khang oxy hoa
c6 ngudn goc thuc vat, dac biét 1a
polyphenol va flavonoid, dugc xem la
nhitng chat c6 kha ning khang ung thu,
khang dai thao duong, khang oxy hda va
phong chdng cé4c bénh tim mach. Nghién
ciu cua Sun et al. [49] cho ring
polyphenol chiu trach nhiém chu yéu cho
hoat dong kh&ng oxy hoa cua céc loai trai
cay ho cam quyt. Azman et al. [50] cong
bé rang vitamin C 1a mot chit khang oxy
hoa manh, cé tac dung loai bo gbc tu do
rat cao. Hoat tinh khang oxy héa cua dich
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trich ly tra vo cam sanh thap hon so véi
vitamin C c6 thé duoc cho 1a do dd tinh
khiét cua cac hoat chat cé tinh sinh hoc
trong vo cam sanh khéng cao vi trong vo
cam sanh khéng chi chira nhitng chat
khang oxy hoa nhu flavonoid, polyphenol
ma con céac hop chét khac nhu cellulose,
hemicellulose, duong hoa tan va
limonene, lam giam hiéu qua khang oxy
hoa cua san pham [31].

Hién nay chua c6 nghién ciru vé hoat
dong chong viém cua dich trich ly tra vo
cam sanh dugc cong bd. Két qua nghién
ctru cho thdy, dich trich ly tra vo cam sanh
c6 kha nang chong viém thong qua kha
nang uc che su bién tinh protein tuong tu
nhu mot s dich trich ly duoc chiét xuat
tr mot s loai thue vat khac. Brfmg ching
chi ra rang dic tinh chdng viém duoc dic
trung boi su hién dién cta cac hop chat ty
nhién nhu polyphenol, flavonoid,
alkaloid, terpenoid, saponin, steroid va
tannin [51]. Cac hop chat tu nhién nay
hoat dong bang cach trc ché cac chit trung
gian dong vai tro chinh trong viéc ngin
ngura tinh trang viém, vi cac cytokine gay
viém tao ra su tong hop cyclooxygenase-
2 (COX-2) va prostaglandin E2, c0 vai tro
quan trong trong co ché bénh sinh ctia cac
bénh viém [52]. Cac hop chat phenolic c6
trong thyc vat duogc phat hién co6 hoat tinh
chbng viém manh ciing da duoc cong bd
boi Roy et al. va Garg at al. [53, 54]. Lee
et al. [55] da cong bd rang flavonoid ho
cam quyt c6 kha ning wc ché kinase va
phosphodiesterase can thiét cho qua trinh
truyén tin hiéu, kich hoat t& bao va trc ché
cac té bao lién quan dén tinh trang viém
va phan tmg mién dich. Tac dung chdng
viém cua triterpenes duoc cho 14 do nhiéu
co ché khac nhau bao gdm tc ché hoat
dong cua lipoxygenase va
cyclooxygenase [56]. Nhiéu nghién ctru
da chtrng minh cac hop chit monoterpene,
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chéng han nhu borneol, citral va geraniol,
thé hién hoat tinh chéng viém bang cach
{rc ché viéc san sinh nitric oxide (NO) va
cac cytokine tién viém béi kich thich
lipopolysaccharide (LPS) [57, 58].
Nghién ctru ciia Yang et al. [32] cho thiy
tac dung chdng viém cua 7 hop chit tu
nhién: o-pinene, myrcene, D-limonene,
B-ocimene, linalool, linalool oxide, va a-
terpineol cé trong vo qua cua 21 gidng
cay c6 mui thudc chi Citrus, trong d6 o-
terpineol da thé hién tac dung chéng viém
vuot troi so véi cac chat khac. Ngoai ra,
con ¢6 cac cong bd vé vai tro ciia tannin,
phytosterol, alkaloid trong cac hoat dong
giam dau va chéng viém [59-61]. Do do,
tac dung giam dau va chdng viém cua
dich trich ly tra vé cam sanh tao ra c6 thé
dugc quy cho riéng 1¢ hodc két hop voi
cac hop chat tu nhién trén.

Két qua phan tich cho thiy dich trich
ly trd v6 cam sanh c6 kha ning wc ché
enzyme o-amylase. Sy wc ché enzyme
tiéu hoa nhu a-amylase gdy ra sy giam
qua trinh thuy giai carbohydrate, dan dén
giam sy hép thu glucose ciing nhu lam
giam luong dudng huyét dang ting cao
[62, 63]. Tac dung e ché dugc cho la do
su hién dién cia cac hop chét co hoat tinh
sinh hoc trong chiét xuit, dic biét 1a
flavonoid [63-65]. Vé mat ciu trac hoa
hoc, vi tri va s6 lugng cac nhoém hydroxyl
trong cac hop chat ty nhién nay rit quan
trong d6i véi kha ning trc ché enzyme o-
amylase. Kha nang nay ting dang ké theo
s6 lwong nhom hydroxyl trén vong B cua
hop chat. Flavonoid tao ra tac dung uc
ché bang cach hinh thanh lién két hydro
gitra cac nhom hydroxyl cua flavonoid va
cac nhom hydroxyl cua enzyme & céc
chudi bén hoat dong cua cac amino acid
chtrc niang (FAAs) va hinh thanh hé théng
7 lién hop giira hé thdng vong AC cia
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flavonoid va indole Trp59 trong enzyme.
Do d6, phan g gitra a-amylase va tinh
bot s& bi can trd, dan dén 1am cham qua
trinh ti€u hoa tinh bot [66]. Kha nang trc
ché enzyme nay c6 mdi twong quan tich
cuc voi ham lugng polyphenol va
flavonoid cua dich trich ly. Trong nghién
clru nay, hiéu qua tre ché enzyme tiéu hoa
nhu a-amylase chi & mirc trung binh, thap
hon véi két qua ctia cac nghién ctru khac.
Nhitng chat cang giau polyphenol va
flavonoid thi tic dung uc ché enzyme
cang manh [67, 68]. Muhtadi et al. [16]
cung luu y rang cac hop chat flavonoid
bao gdm naringin va hesperidin trong vo
cam c6 tac dung diéu tri bénh tiéu duong.
Saponin c6 trong dich trich ly vo buoi
Citrus maxima cting duogc ghi nhan la lam
giam su hap thuy glucose va muc
cholesterol trong mau [26]. Hoat tinh trc
ché o-amylase ciing lién quan dén hop
chét terpenoid, trong do oleanane, ursane
va lupane 1a cac chét c6 kha nang tc ché
cac enzyme tiéu hoa [69]. Lupeol, mot
chat thuéc nhom terpenoid cé trong tinh
dau vo cam Citrus macroptera duoc
ching minh 13 c6 kha ning wc ché a-
amylase da duoc cong bd boi Chowdhury
et al. [17]. Tac dung trc ché ctia hop chat
nay co thé 1a do tac dong cta né 1én cac
ving lién két carbohydrate ctia enzyme a-
amylase xtc tac thily phan céc lién két a-
1,4-glycosidic bén trong tinh bjt va cac
polysaccharides lién quan khac cling da
duoc nham dén dé trc ché sy ting duong
huyét sau bira n [70]. Vi viy, viéc phat
hién tac dung ¢ ché cua enzyme nay
trong thi nghiém in vitro c6 thé 1a bang
ching day htra hen cho cac nghién ctru in
Vivo tiép theo trong viéc kiém soat bénh
dai thdo duong typ 2. Trong nghién ctu
nay, dich trich ly tra vo cam sanh cho thay
két qua tich cuc trong viéc giam thiéu
hoat dong cua enzyme a-amylase.
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V. KET LUAN

Két qua nghién ctru cho thay rang cac
hop chat c6 hoat tinh sinh hoc nhu
alkaloid, flavonoid, phenolic, saponin,
terpenoid va tanin déu duoc tim thiy
trong dich trich ly tra vé cam sanh trong
tai Can Tho, Viét Nam. Dich trich ly tra
vo cam sanh chaa nhiéu polyphenol
(16,03£1,22 mg GAE/g dich trich) va
flavonoid (35,67+1,18 mg GAE/g dich
trich) va ching thé hién cac hoat tinh
khadng oxy hoa trong cac thir nghiém
DPPH, ABTS va FRAP vdéi cac gia tri

ICso twong tng la 244,70+2,78 ug/mL,
319,66+£2,88 pg/mL va 228,75+2,69
pug/mL. Dich trich ly tra vo cam sanh
cling thé hién hoat tinh chéng viém in
vitro, va irc ché enzyme a-amylase (hd tro
ha duong huyét) khé tét. Su biéu hién cac
hoat tinh nay la do dich trich c6 chaa
nhiéu hop chat ty nhién cé tac dung sinh
hoc cao nhu polyphenol va flavonoid. Tt
cac két qua phan tich cho thy tra vo cam
sanh c6 thé dugc st dung nhu san pham
hd trg stc khoe cho con ngudi.

Loi cam on: Nhdm nghién cau tran trong cam on S¢ Khoa hoc va Cong nghé thanh
pho Can Tho ho trg Kinh phi thuc hién nghién ctiu nay.
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